I wish to submit to you a report of my work in the Nose and Throat Department of the New York City Sanatorium, at Otisville, New York. This report is based on the findings upon examination of six hundred patients, with special ref erence to one hundred and twenty-eight cases of laryngeal tuberculosis. Dr. W. L. Rathbun, physician in charge, requested me to write a paper on some of my work in addition to this report. Since the larynx is so readily prone to tuberculous infection, I decided upon "Laryngeal Tuberculosis'' as the topic for the evening. However, as it is practically impossi ble to give a fair presentation of the subject in the short time at our disposal, I have chosen the "Etiology and Prophylaxis of Laryngeal Tuberculosis" as the title for my paper, leaving the pathology, diagnosis, symptomatology, and treatment for future presentation.
It is generally supposed that every specialist is inclined to overrate the specialty that he practices. I am in no position to argue this point, but I do wish to say that too great impor tance could never, be attached to the specialty of the nose and throat, particularly when practiced in an institution of this character. Out of five hundred patients examined at the Otis ville Sanatorium, laryngeal tuberculosis was diagnosed in one hundred and twenty-eight, or 25.6 per cent of the cases.
Laryngeal tuberculosis is a very sad and unfortunate com plication of pulmonary tuberculosis. To emphasize this fact I wish to give you the opinion of some of our most eminent authorities. Brown claims that the average duration of life of a patient afflicted with chronic pulmonary tuberculosis is about · eight years. The average duration of life of a patient suffering from laryngopulmonary tuberculosis is a great deal shorter. Sir St. Clair Thompson believes that tuberculosis of the larynx renders the prognosis of pulmonary tuberculosis twice as gloomy; and in the majority of cases it is incurable if not treated promptly. Most authorities give it from two to three years.. This difference in length of life cannot easily be overlooked, and to me it seems that an affec tion of this character undoubtedly deserves close attention and careful study. Only then may we hope in the future to be able to lessen the frequency of occurrence of this grave complication.
Modern scientific medicine is largely based on the science of prophylaxis. Prophylaxis has been producing most won derful results in reduction of mortality from pulmonary tuberculosis. In New York City alone there has been a de crease of forty per cent in mortality from tuberculosis be tween 1887 and 1902, a period of fifteen years. (Baldwin, Osier Modern Medicine.) To combat a disease with prophy lactic measures is the most scientific, the most reasonable, and the most economic way. Could not prophylactic measures be taken to combat laryngeal tuberculosis as well? A great deal has been said about the treatment of laryngeal tuberculosis, medical as well as surgical, but very little has been spoken of the preventive treatment of this affection. There surely must be some reason or reasons for one patient developing laryngeal tuberculosis, while another with similar pulmonary lesion and apparently similar general condition is entirely free from clin ical evidence of this disease. A question of this kind is of utmost importance and undoubtedly deserves unlimited con sideration.
A successful struggle against a disease on preventive lines requires one to become thoroughly familiarized with all the factors concerned in the causation, and for this reason I in tend to devote some of our time to the discussion of the "Etiology of Tuberculous Laryngitis."
Tuberculous laryngitis is undoubtedly secondary to tuber culosis elsewhere in the body. Primary tuberculosis of the larynx is of very rare occurrence. In an institution like ours it is no more than reasonable to assume that tuberculosis of the larynx is entirely secondary to that of the lungs ; the direct cause being the tubercle bacillus. Out of six hundred pa-tients, one hundred of which were children, one hundred and twenty-eight adults were found to have laryngeal involve ment. No tuberculosis of the larynx was detected in any of the children. From this it would seem that tuberculous laryn gitis is, for some reason or other, an affection mainly of adult life.
I also found that 28.8 per cent of the cases of tuberculous laryngitis were in the male, while only 20.7 per cent were in the female. Thus it would appear, from this study, that it is more common among male patients. On further study I noticed that one hundred and sixteen, or 91 per cent, of the patients were cases with positive sputum, a fact which is worth while noticing. Qf the twelve negative cases, seven were of doubtful diagnosis as to the laryngeal lesion, three have not had a sufficient number of sputum examinations, while two had definite lesions with a persistent absence of bacilli in the sputum. Bullock, in his paper read before the Sixth Inter national Congress on Tuberculosis, reports one hundred cases of tuberculous laryngitis, 25 per cent of which were ulcerar tive, and 75 per cent nonulcerative. He found a positive sputum in every case, a fact which almost agrees with our findings here. I should next like to consider the mode of invasion of the larynx by the tubercle bacillus. Authorities still disagree. Heinze, Coakley and others believe the lymphatics to be the most common route of infection. Bonney, Ballenger and oth ers regard the sputum from the lungs as chief conveyor of the infection. My observations here bear out the latter the ory very well, by reason of the fact that only 9 per cent of our cases of tuberculous laryngitis have been negative, and most of these were either of doubtful diagnosis, or else did not have a sufficient number of sputum examinations. Of course, it might be claimed that the bacilli come from the ulcer ations of the larynx ; but then how would we account for the positive sputa in 62 per cent of the tuberculous laryngitis cases where no ulcerations were present? Therefore, it would really seem that a positive sputum is an "essential," or at least "one" of the essential factors in the development of tuber culous laryngitis.
Seventy and six-tenths per cent of adults of this sanato rium have or have had a positive sputum, while only 25.6 per cent of the adult patients have laryngeal tuberculosis.
The question would naturally arise, "Why do only 25.6 per cent of positive patients show clinical laryngeal tubercu losis, while the remaining 45 per cent of positives are appar ently free ? To me it seems that a correct answer may solve this gigantic problem and tell us how and why tuberculosis of the larynx is contracted. After having learned this we may be able to apply prophylactic measures, and thus in definitely prolong hundreds of human lives.
I carefully talked this matter over with Dr. Rathbun, and upon his recommendation I proceeded to examine the nose, throat and larynx of every patient in this sanatorium, care fully noticing and classifying the pathologic conditions. Of the six hundred patients examined, I found that only two hundred and twenty-six laryngés presented a normal appear ance. The remaining three hundred and seventy-four were abnormal. Out of the latter, two hundred and forty-six showed signs of congestion and hyperemia without any local infiltration, and one hundred and twenty-eight showed more or less tuberculous involvement. This high percentage of ca tarrhal condition of the larynx suggested itself to me as a probable predisposing cause. As I just said, almost in every case we have an open pulmonary lesion which means a con stant discharge of bacilli flowing over and bathing the laryn geal mucosa. The anatomy of the interior structures of the larynx is very complex, and pus traveling over it is bound to become stagnated and in that way adhere to the minute folds and creases. Healthy mucous membrane may be able to re sist it by its natural immunity, but when inflamed, besides the minute abrasions that may be present as a result of it, the intercellular spaces become widened, and the bacilli, not meet ing with any resistance, enter the mucosa and submucosa, set ting up a tuberculous inflammation.
With the above theory in view as a probable modus oper andi, I carefully questioned, examined and reexamined one hundred and twenty-eight cases of tuberculous laryngitis, and then classified them as to age, sex, sputum, pulmonary lesion, nasal obstruction or disease, inflammation of pharynx, tonsils and soft palate, history of "colds," excessive use of voice, cough, use of tobacco and alcohol. The findings were most interesting, and on account of their important bearing on the subject I wish to give them to you in detail.
Age.-All cases of tuberculous laryngitis were found in adults, most of them between the ages of twenty and fortyfive. No tuberculous laryngitis was detected among one hun dred patients below fourteen years of age. This may par tially be explained by the fact that only 5 per cent of the chil dren have had a positive sputum. It would be hard to ac count for the absence of tuberculous laryngitis in children, if we were to accept the lymphatics as the most common route of invasion, for children are very prone to tuberculosis of the bronchial and cervical glands.
Sex.-28.8 per cent of tuberculous laryngitis occurred in males, while only 20.7 per cent occurred in females. This may be accounted for by the fact that 80 per cent of the males had a positive sputum, while in the females it was present only in 56 per cent. Also by the fact that men use tobacco and alcohol, while their use among women is so limited that we may disregard them as factors. Men are also more subject to exposure.
Sputum.-One hundred and sixteen, or 91 per cent, of the adult patients with tuberculous laryngitis have or have had a positive sputum. Out of the remaining twelve patients, seven are still of doubtful diagnosis as to the laryngeal lesion, three have not had a sufficient number of sputum examina tions, while two were persistently negative.
Nasal obstruction or diseased condition of nasal chambers, in my mind undoubtedly acts as predisposing factor. As you all know, the nose, outside of the special function of smell, has two other very important functions. First, is the function of respiration. The air as it goes through the nose, before it reaches the larynx and the lungs, becomes modified. The outside air is very seldom of the proper temperature to enter the lungs, and for that reason as it passes through the nasal chambers it is warmed by the blood circulating through the mucous membrane of the nose, and in that way made fit for assimilation in the lungs. Besides being warmed the air also is moistened. This function belongs to the mucous se creting glands and the "swell bodies" of the inferior and mid dle turbinates. It has been estimated that about one pint of serum is thus transferred from the nasal mucous membrane to the lungs in twenty-four hours. The nose also acts as a filtering medium by means of the hairs in the vestibule and the nasal mucous lining. The latter with its moist surface catches the very fine particles of dust which may have escaped the hairs. The warming and moistening of the air is abso lutely essential for the protection of the delicate structures in the lower part of the respiratory tract from the great variation in extreme temperatures.
Another and very important function, as claimed by Ballenger, is that of ventilation of the nasal accessory sinuses. As you are aware, all the accessory sinuses are in direct com munication with the nasal chambers through ducts and chan nels, and any interference with the ventilation of the sinuses, as by a growth, enlarged middle turbinate, etc., will cause a lowering of resistance of the lining mucous membrane, while the diminished amount of oxygen will allow the secretion to undergo rapid decomposition. With these two above described functions in mind, we can easily see how a deviation from the normal anatomy will cause interference with above functions, i. e., respiration and venti lation of the accessory sinuses, and subsequently produce a pathologic condition.
After having briefly considered the function of the nose,. I wish to take up the pathogenesis of nasal obstruction. Ninetytwo per cent of the cases of tuberculous laryngitis were found to have nasal obstruction or disease; 36.7 per cent having slight obstruction : 18 per cent having moderate obstruction ; 8 per cent marked ; and 29.3 per cent suffering from either an atrophic or suppurative condition of the nose. Ballenger claims a deflected septum as one of the great predisposing factors to all kinds of rhinitis. At this sanatorium, 60.8 per cent of all the patients present more or less abnormality of the septum.
When a septum is deflected, one chamber is naturally lar ger than the other and more air will therefore circulate through it. With an increase in the amount of inflowing air, there is an increase in function of the turbinates of that side, and therefore a compensating hypertrophy. At first the hyper trophy is of the soft or turgescent type, which consists merely of an engorgement of the venous plexuses of the "swell bodies" of the turbinates. But in the course of years, if this condition is not remedied, a real hypertrophy of the turbinates may occur, on account of the hyperemia and consequent in creased nutrition. If the obstruction exists higher up in the neighborhood of the middle turbinate, the retention and de-composition of the secretion in the superior meatus and the posterior ethmoidal cells will cause a prolonged low grade irritation which will result in hyperplasia of the turbinates, causing a hyperplastic rhinitis, which is characterized by an increased formation of connective tissue cells. We are all familiar with the tendency of connective tissue to contract. As time goes on, the connective tissue will keep on contract ing, thus cutting off the blood supply and choking the gland ular structures. The subsequent result is atrophy with for mation of scabs. Of course, the above, although true in many instances, does not necessarily mean that every case of de flected septum will cause a turgescent rhinitis which will finally terminate in the atrophic form. The pathologic process may be arrested at any point. Some cases can be averted by med ical or surgical means, a great many will be checked by nature, while the rest will probably take the course as outlined above.
An abnormal condition in the nose will eventually produce a mild inflammatory condition in the larynx, due to the irri tation caused by the improperly modified air. Patients with nasal obstruction finally become partial or total mouth breath ers, and in that way deprive the inspired air of the proper amount of warmth and moisture. Those suffering from an atrophic condition, in spite of the patency of the nasal cham bers, likewise do not receive properly modified air, on account of the destruction and atrophy of the mucous membrane with its venous plexuses and glands.
So much for abnormal nasal condition as a predisposing cause to tuberculosis of the larynx.
Pharyngitis may be considered as another predisposing factor to tuberculous laryngitis. Seventy-nine per cent of the cases of tuberculous laryngitis were found to be suffering from chronic pharyngitis. Chronic pharyngitis is mainly due to improper breathing, and is therefore considered as second ary to chronic rhinitis. The mucous membrane of the pharynx is continuous with that of the larynx, and there is no reason why a chronic inflammation of one should not extend to the other. Then again, we are all familiar with the fact that all patients with pharyngitis or nasopharyngitis have a persistent desire to clear their throats. They usually do it by hawking and coughing, an act which by itself would tend to cause a congestion of the larynx. The mucoid or mucopurulent se cretion acts as a mild irritant, producing chronic congestion and inflammation and a constant desire to cough and expecto rate. Personally I believe that a great proportion of the sputum of the patients of the sanatorium is nothing more than the secretion from the nasopharynx, and by treating the latter the amount of sputum could be greatly reduced in many instances.
Tonsillitis and Diseased Condition of the Soft Palate.-Sixty per cent show a diseased condition of the tonsils or soft palate, which means nothing more than repeated attacks of acute inflammation. It is no more than reasonable to assume that in many instances of tonsillitis the inflammation also ex tends to the laryngeal mucosa, thus with each attack lowering its resistance.
Subject to "Colds."-Sixty per cent of the cases give a his tory of being very susceptible to "colds." This naturally suggests many previous attacks of acute rhinitis, pharyngitis, and tonsillitis. One attack followed by others usually leads to chronicity, which merely confirms the above statistics.
Overuse of Voice.-Thirteen per cent of the cases give a history of excessive use of voice-like teaching, singing, proof reading, etc. We can all easily see how this will cause con gestion, chronic hyperemia and lowered local resistance of the larynx.
Cough is another very important factor. One hundred and twenty-six, or 98.5 per cent, of the cases give a history of cough extending over a period of from a few months to many years. Although most of the coughing is probably of pul monary origin, we must not forget that a cough may also be due to some abnormality in the nose, pharynx, or larynx. Con tinuous coughing will in time cause a congestion of the lar ynx and later produce a catarrhal condition. At this stage it is evident enough how the cough can become laryngeal and in that manner complete the vicious circle. Personally I believe that a great deal of the coughing is due to some irri tation in the nose, pharynx, or larynx, and by local treatment the cough could be greatly diminished.
I can distinctly recall the case of a patient with a third stage pulmonary lesion complaining of excessive cough, especially at night on lying down, so that he could hardly gain any sleep. Upon examination I found a markedly elongated uvula resting on the dorsum of his tongue, even with the tongue depressed. I amputated the uvula, and the very same night the patient rested most comfortably without even cough ing once. His sputum also became decreased to half of the previous amount.
Tobacco.-Smoking may also be looked upon as a contrib uting factor. We are all familiar with the effects of smoking on the pharynx. Is there any reason why a similar condition should not occur in the larynx? Seventy-eight and five-tenths per cent of the male patients give a history of continued use of tobacco, 40 per cent having used it to excess. According to our statistics here, tuberculosis of the larynx is about one and one-half times as common in the male as in the female, and smoking would naturally suggest itself as one of the rea sons for this discrepancy.
Alcohol may play a prominent rôle as a predisposing etiologic factor. It may act directly by causing irritation of the neighboring 'organs, or indirectly through the circulation. Forty-two per cent of the men give a history of the use of alcohol, many of them to excess. This, too, may be one of the reasons for the greater frequency of tuberculosis of the larynx among the males.
Lest, but not least, I wish to consider the general condi tion of the patient as a predisposing factor. Most authorities agree that about 90 per cent of the people have more or less tuberculosis in some part of their system, and it is only on ac count of lowered vitality and superinfection that some of these develop clinical tuberculosis. The same is undoubtedly true of tuberculosis of the larynx. Incipient cases are more re sistant to laryngeal tuberculosis than the more advanced cases. The reason for this is that in incipient cases the gen eral resistance is usually good as compared with that of the more advanced cases, and the infection itself is not as over whelming as in cases of more or less advanced tuberculosis. Upon examination of five hundred adult patients, I found that tuberculous laryngitis was present in 12 percent of the incip ient cases, 26.4 per cent of the moderately advanced, and 45.3 per cent of the advanced cases.
In summing up the above, I wish to say : First, that tuberculosis of the larynx is apparently caused by the direct invasion of the mucous membrane of the larynx by the tubercle bacillus. If the lymphatics were the main channel of infection, then why is tuberculosis of the larynx se rare or almost absent in closed pulmonary lesions?
Second, that a predisposing cause is almost as essential as the direct cause; and anything that tends to congestion and chronic catarrhal inflammation of the larynx should be con sidered as a predisposing factor. If only the bacillus tuber culosis were necessary for the causation of clinical tubercu losis of the larynx, then why do not all patients with positive sputa develop tuberculous laryngitis?
PROPHYLAXIS.
Now I wish to briefly take up .the prophylaxis of tubercu lous laryngitis. As I mentioned early in my paper, much has been written on the curative treatment of laryngeal tubercu losis, while the prophylactic phase has apparently been neglect ed. In speaking of the actual treatment, all authors, without exception, agree on the absolute necessity of vocal rest in addition to the hygienic and the dietetic treatment. Besides the above, most of them also believe in the medical or sur gical treatment. Bullock is a great believer in the efficiency of formalin solution in the treatment of tuberculous laryngitis. Minor advocates the use of iodoform. Other authorities ad vise the use of lactic acid and other astringents. The electric cautery has been used by many with very good results. Pettit claims that he healed from 70 to 85 per cent of incipient laryngeal tuberculosis by the cauterization of the diseased tissues. Wood claims that his experience with the electric cautery in laryngeal tuberculosis has led him to almost dis continue any other method of treatment. Arnoldson, in the Journal of Progressive Medicine, believes that medical treat ment has little influence on the course of the disease, and advocates endolaryngeal surgical measures. Tuberculin has been used with varied success.
So far no specific remedy has been discovered for this af fection. Personally I believe that different modes of treat ment are applicable to the different phases of the disease. Some early cases will undoubtedly do well under general treat ment and vocal rest. In cases of soft granulating ulceration, formaldehyd seems to be of some value.
Cases that have advanced considerably will very seldom yield to any local remedy, and the expectant treatment and the treatment of the symptoms as they arise are about the only things that can be done in their behalf.
However, we have learned that tuberculous laryngitis is a secondary disease, occurring mainly in adults with positive sputum; furthermore, we may assume that tuberculosis of the larynx, like tuberculosis elsewhere in the body, has a direct causative factor, i. e., the tubercle bacillus and predis posing factors like those enumerated above. Therefore, we face the following question : "Are we justified in adhering to the hitherto generally adopted policy of merely treating the disease as it arises, without making an earnest effort at pre vention ?''
To prevent tuberculosis of the larynx we must, first, com bat and check the direct cause. Second, remove the predis posing factors.
To accomplish the first, we must treat the patient's pul monary lesion and also improve his general condition. Our methods of treatment at the Otisville Sanatorium fully cover this point. Our constant aim is, on the one hand, to check the activity of the pulmonary lesion by endeavoring to pro mote fibrosis; and, on the other hand, to raise the patient's general resistance and render him more or less immune.
This general treatment, although.most excellently applied and carried out at our sanatorium, does not very often ac complish the most desired purpose, i. e., the permanent heal ing of open lesions. Therefore, not being able to remove the direct cause, the only and most logical thing to do would be to raise the local resistance of the larynx.
Here I think it in place to briefly mention the routine adopted by the throat department of our sanatorium. Each patient on admission has to undergo a thorough nose, throat and ear examination. The findings are carefully noted.
Recently we have instituted a system of books in which the patients are classified as to the previous history, age, sex, hab its, pathologic findings, symptoms, etc. After carefully ex amining the patient we are in a position to advise him of any detected abnormality which later may have some influence on his larynx. A deflected septum causing more or less trouble is of common occurrence. Most recent authorities seem to regard a deflected septum as the underlying factor of many pathologic conditions. A deflected septum with consequent obstruction in respiration or drainage should be corrected. The modern submucous resection is a most excellent opera tion, and in the hands of a skillful rhinologist most always meets with success. The operation can be easily done under local anesthesia, and by taking the proper precautions there is not much loss of blood. The average patient can stand the operation easily without subsequent ill effects.
Many patients will be greatly benefited by the removal of an hypertrophied middle turbinate, which very often obstructs the drainage from the accessory sinuses. The operation is very simple also and can be done under local anesthesia.
Cases of obstructed nasal breathing due to enlarged in ferior turbinates should be carefully studied before resorting to any particular method of treatment. We must always re member that our aim is not only to obtain patent nasal cham bers, but also to preserve the condition of the mucous mem brane of the nose as nearly normal as possible. The inferior turbinates contain most of the "swell bodies" of the nose, and by removing them we deprive the nose of its physiologic efficiency. The patient afterwards complains of dryness and irritation in the nose and neighboring organs. Most cases with enlarged turbinates have deflected septa, and by correct ing the latter the turbinates later on will usually become of normal size. When the enlargement is of the turgescent type, and if a septal operation is unnecessary, the galvanocautery will give great relief.
A coexisting pharyngitis or nasopharyngitis should also be treated. Here medical treatment and the use of the galvano cautery are of great service.
Elongated uvulas with a history of excessive cough should be amputated.
Patients with diseased or hypertrophied tonsils and adenoids should be carefully questioned as to previous attacks of ton sillitis, and if such history be obtained the tonsils and adenoids should be removed.
Patients with pulmonary tuberculosis, especially those with open lesions, should be dissuaded from excessive use of voice.
The use of tobacco, like the use of alcohol, should be çreatly restricted. Here of course a great deal of individualization will be necessary.
Cough of pulmonary origin and not excessive is always best left alone. Excessive cough should be treated by sedatives. Cough of extrapulmonary origin should be combated by treat ing the underlying cause.
Finally, patients that show congestion or anemia of the larynx should be carefully watched and examined at frequent intervals. The congestion, although a result of morbid con dition of the neighboring organs, should be treated. I find that in addition to the treatment of the neighboring organs, a spray of 5 per cent solution of menthol in olive oil has a very beneficial influence. The menthol causes slight anesthesia and a constriction of the blood vessels which is of more permanent character than that of cocain or adrenalin. It also has a soothing influence on the mucous membrane. Catarrhal laryn gitis accompanied by a tracheitis is specially benefited by re peated intratracheal injections of the same solution.
By carrying out the above briefly outlined prophylactic treatment, I earnestly believe that although tuberculosis of the larynx will not be entirely eradicated, it will and it must become a complication of less frequency than at present. I therefore enter a plea for the adoption of strenuous measures in the carrying out of the prophylactic treatment of tuberculosis of the larynx.
I have drawn up a diagram illustrating what I designate as the "vicious chain" of circumstances concerned in the.eti ology of laryngeal tuberculosis. On a separate sheet you will find my classification of laryngeal tuberculosis. Finally, I wish to bring to your notice a statistic report. All of these I will now pass around.
I am greatly indebted to Dr. Rathbun for his advice and many suggestions; also to the resident staff for their kind cooperation. 
3-Spurs.
Prominent outgrowth of cartilage or bone from septum.
Accessory Sinuses.
Sinusitis.-Chronic inflammation of one or more of the accessory sinuses.
PHARYNX.
J. Acute Catarrhal. Acute inflammation of mucous membrane of pharynx.
Chronic Granular.
Hyperplasia of mucous membrane of pharynx, accom panied by increase of size of lymph follicles.
Hypertrophic.
Thickening and hypertrophy of mucous membrane of pharynx. 4 Atrophic Pharyngitis or Pharyngitis Sicca.
Atrophy of mucous membrane of pharynx. 
Hypertrophied Fauces.
Usually accompanies hypertrophied tonsils or granular pharyngitis.
LARYNX.

Congested.
Under which come "acute and chronic catarrhal."
Tuberculosis.
Part or entire larynx presents appearance of tuberculous 
